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From late June to early September 
of 1951 , 1952, and 1953, insect popula-
tion s were sampled regularly on 3 
farms. 10 miles apart, ncar Soda 
Creek, H.C. The obiective wa s to 
correlate the populations, particularly 
of leafhoppers, with the natural inci-
dence of wi tches' -broom vi rus disease 
of potato. Little or no disea se appear-
eel. but the populations and their 
dvnamics are of interest both in them-
selve s and economically. 
Comparative freedom hom v lru s-
carrying insect pests ha s led to the 
establishment of a thriving seed po -
tato industry in the Cariboo district. 
The m ontane climate and swift grow-
sea son ensure that the greatest pest 
of a II. lH )'ZlIS persicae (Sulz .), the green 
peach aphid, is not often seen and 
seldom becomes numerous. Mo st of 
the growers have neveI- hac! occa sion 
to use insectic ides. nor do the y own 
th e nece ssary equipment. . 
Since 1949 the we stern potato flea 
beetl e, Epitrh:: Jltbcrinita (Lec.) , ha s be-
com e es tabli shed in the area. moving 
!1o rth\\'arcl to Quesnel ill 1954. From 
occa sional specimens taken at Soda 
Creek in 1950 (Prof. G. J. Spen cer, 
lTniver~itv of Briti sh Columbia, per-
sona l con1111unication), it has increased 
alm ost to outbreak proportions, at one 
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site killing the vines and severely 
damaging the tubers in 1952. In the 3 
seasons under review, 85 samples of 
insect s were taken, tota lling upwards 
of 84,000 specimens, of which 91 per 
cent were adults of E. slIbcl'inita. Ran-
domized subsamples of flea beetles, 
submitted to Dr. L. G. Gentner, Med-
ford, Oreg., confirmed the identity of 
the specie s . Of the remaining 7,200 
insects. represen ta tive sam pies only 
were determined. 
During the period, recorded month-
ly temperatures showed very little 
variation from year to yeaI- or from 
the long-term average. although in 
1951 precipitation was below normal. 
Methods 
An a\'erage of ahout 2.5 samples 
were taken Der week. each of 100 
strokes with ' a standanl IS-inch net. 
The sample s were stratified into 4 
sUIJsample s of 25 s trokes, taken in 
each quarter of a field. The sub-
samples were put together in the 
killing' bo ttle and the total catch, in-
cluding immature form s, was counted 
into the broad. easily recognized cate-
gori es shown in Figs. 1 ancl2. 
Exploratory plotting suggested that 
populations of the ins ects were similar 
for corresponding weeks in the 3 
years. With this in mind, the 3-
years' data in each insect category 
were g rouped into weekly subtotals, 
divided by the number of sample s and 
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Fi g-, l. - T'o pulati o ll s of in sects cn llccted hy :;lI'ee l)ing in potato fields at Soda Creek, H,C. , 
durin g 3 seaso ns, 195 1- 1953, 
pl utted o n a comm o n ba se - line w ith 
appropriate y axe s, S in ce the sa mp-
ling a nd treatme nt \I'e re unifo rm , th e 
graph s give a fa irl y r e liable pictu re o f 
th e s imu lta neo us deye lopment of pop-
ula t io ns, 
Results and Conclusions 
Th ree groups, no rmall y breed in g o n 
po tatoes a r e po tentially of ma jo r im -
po r tance to grower s. Th ese are: 
a phid s. Empoasra spp, o f leafho ppe rs, 
and E, SIIbcrillila, Seyen groups, w hi ch 
mayor may no t breed o n potatoes, 
a r e of min o r im po rtan ce, Th ese a re: 
leafhoppe rs ot he r th a n Elilpoasca spp" 
plant hu,~'s, \\'hi te fli es . psyl lid s. lace-
wings , ladybird beetl es, and preda tory 
H em ipte ra, Four gTOUpS a re in ci-
dc nta l. o r\\'cr e durin,g' t he yea r s in 
qu es tio1l , Thcse a re: spittlebugs , trcc-
h()ppers, g r:Iss hoppc rs, :I n c! ctic rpil -
]a r s, 
E :.::t llli1l<lliIJIl of ab tc a nd a pt c r() u s 
aphid samples in a1cClh()1 shOl\'ed th cm 
to be ove r w helming ly o f th e po tato 
aph id , iHacrosiph!l11l solallifolii (Ashlll. ), 
Th e green pea ch aphid may \\'e ll ha \'e 
bee n in th e fie lds, fa iling t o sho \\' up 
becau se the samples were pe rfo rce 
swc pt from t he uppe ,- two-th irds o f 
the v ines, thu s mi ss i1l g the p re fe rred 
feedin g s ite of M. persicae on th e basa l 
lcay es . but in cludin g that o f M, solalli-
folii on th e g row ing tips. Th e tvpica l 
ll ot-weat he r dcclin e of the ap t e rae 
(Fig 1. A), and the fa ll a nd ri ~e of 
th e ~t1 a t es are we ll illu strated (Fig. 
1, B). 
ElllpoaJca spp, showed the hi gh peak 
in lat e summ e r expectecl of prolifi c in -
sccb breedi ng \\' i th i n the crop (F ig. 
1, C) . Large, we ll -irri gated tie lcb 
had th e hi g hcst po pulati ons, hut Ill ) 
crup \\ 'a s appreciab l~' dama ged h\' 
hOJlpe rburn . 
~ma ll . unirri gated fie ld s had t he 
hi g heq po pu lation s of il ea heetles. r\( 
th ese sit es. th c ad ult s \\' e r e ilt thei r 
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Fi g . .2. - F'opulati olls (If in sec ts co ll ected by s,,·eepi ll f{ 111 pota to fields at Soda Creek, B.C., 
dur in g.2 seasuns, 1952- 19.:;3 (.1-\ 1, 0, 1') Dr 3 seaso ns, 19.:;1- 1953 ( I, N). 
pea k in ea rly Septembe r (Fig. I , D). 
to be fo und not o nly' in th e remnant 
of the c ro p but also' in the bru sh and 
un ,yi ld la nd surrouncling the potato 
fie ld s. 
A numbel' of leafhoppe r spce ies 
othcr than Empoasca bred in the crops. 
prud ucing a sim il ar cur\'c () n a lowc r 
sca le (F ig. I . E). Dct c rminations madc 
so far indicat e that ab()ut ha lf of these 
fal l into the gen us IHacroJ/e/eJ. w hi ch 
in c ludcs known and s llspccted yi rll s 
Yccturs . One specic s in ;;tant ly rec()g-
ni zab lc is Sraphylopills d1lbim (Van 
])uzee). the sha rp- nosed lea fhoppe r 
(Fig. I. F) . Thi s in scct is a prO\'e c1 
yecto r of witchc s' -hr() (J m yirus di s-
ease ()f a lfalfa plcnzies. l.D .. 1946. 
P hy topat ho logy 36: 762-774) , a nd is 
su spcc l cd uf ca rry in g ot hc r s. Tt wi ll 
hrcc d on po ta to plant s in cagcs. and 
\\·ill do so in the fie ld , to judge hy the 
nymph s sometim es ca ught w ell o ut 
from fie ld borders . 
Th e p la n t bugs, w ith oyc rl appi ng 
generatiuns breedi ng on a va ri ety of 
plant s a nd fa irl y st rong Rier s . show a 
u n ifo rm cur ve (Fig. 1, C). The num-
be l' of bugs taken, particularly ad ul ts 
o f Lrg!ls s pp. , increased whene ve r any 
nea rby hay crop was cut. 
}'I(lst of t he whiteRy r eco rd s w e l-e 
made d urin g' the dry season of 1951. 
~ei th e r t hese nor psy lli ds constit u ted 
Illuch of a threat to the crop (Figs. 
I . H . a nd 2. 1). Immature furms of 
th ese groups ,,"c re not taken. 
:\ul1lhe r s f()r t he 3 g ro ups of pre -
clat o r ~ combin ed ~ h o\V a ] 0\\" negati\'e 
corre lat i() n (- .311) with nUlllber s of 
aptcrou s aphid s. The predatory 
Il emiptcra were mostly spec ics of 
GeororiJ a nd Nabis (Fig 2 . L.). 
Treehoppcrs w e re m ost ofte n ta k en 
ill smal l fi e ld s w ith brushy bord c r s. 
hut sp ittlehugs occurred - in largc r 
fie ld s, u sua ll y close to sta nd s o f <11 -
falfa (Fig. 2.-!\[ a nd :\1). 
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Crasshoppe r s in a ll in sta r s (Fig. 2, 
0) would be a potential threat to 
po tatoes in the Cariboo were it not 
tha t they appear to feed on other 
plants more readily. Cate rpilla r s 
Fig. 2 , P) taken in 1952 a nd 1953 were 
u sua lly o f the bertha a rm ywo rm , 
iHallleslra cO llfigurata \ Vlkr .. a . spec ie s 
t hat may approach damaging numbers 
in small a reas . a s in 195 1. Tn that 
summer a di sea se, a poly hed ros is to 
judge hy the sy mptom s, r edu ced ~h e 
numbe rs to in signifi can ce within a 
ie ,,· days. Grow e rs repo rt thi s a s 
occ urring wh eneye r the be rtha a rm v-
,,'o rm be-co m es locall v num e rous, . 
Th e fo ll owing li st gi\'e~ th e ins ec t 
,gTOUpS o ther than ' fl ea beet les in o rd e r 
() f a \'e rage percentag'e of tota l num -
hers taken: E lIlpOc1Jra spp., 48,0: o th er 
lea fh oppe rs. 15.4: pIa n t bugs. 14.4; 
a pt e rous aphid s, 9.7: predato ry H em-
ipte ra. 2.4: gra ~sho ppe r s, 2.2: cate r -
pi ll ars. 1.7: a late aphid s, 1.2: w hite-
fli es . 1.2: psyllid s. 1.2: lacewings, 0.8: 
Sraphylopills dllbills. 0.5: spitt lebugs, 
0.5; tre ehoppel's , 0.4: ladybird bee t les, 
0.4. The order bears little relation to 
their importa nce to the crop, howeve r, 
and the li st is given as a reco rd only. 
A lthough th e populations in fields 
tluctuated in conce rt , there ,ya s none -
the les s a tendency for individua l fi e ld s 
to ha ve di s tinctive populati on s, inf~u­
enced by s ize, surro undings, conditi on 
of the po tato plant s, a nd the prese n ce 
of weeds. 
Th e popul a ti on graphs ind icat e t hat 
th e most effect i\'e peri od fo r a ~i ng l e 
appli cat ion o f a ge ne ra l in secticide is 
probably the h ~t w ee k in .Iul:·. \\'hen 
mos t of th e gTOUpS w e re at o r 
approa chin g a subpea k. a s th e fi r s t 
summ e r ge ne ra ti uns matured , Con -
t ro l mea s ure~ in th e ,,'eek of Tuh' 15 
,,'oulcl be eq ually effecl i\·e. e~i)ec'ia]j y 
agai n s t aphid s, hut ,,'ould pn,bahly 
need repea tin g about A ugu st 19 , .An 
;tpplicati on a t this time \,"o uld be 
es peciall y u se ful agai n st E. .f1fbrl'il7ila, 
for it is br\'ae from eggs la id hy 
ac1 ult~ e merging ill mid Augus t that 
ha\'C ca used cOI11mercial clamage. 
Numbers of Collembola in a Swarm 
:\.1 :l prc\" jo u s 1l1ccting" (If tllis suc ie t y I 
m e nt io n ed th e \\'ay in Il' hich Co ll emiJ.() 1:t 
,;u ln e tim es ag:g-regate, 
O n 23 :\pril. 195 1, T \I'a;; g il'e n a g la ss jar 
ccJtJlai nin g Coll clllbola \I'ith th e r e po rt that 
t he \' were tak e n fro111 a c,hill OIl t he :\fo rth 
:-;h (; r c :- Io ulltair, s o f \ -a nco l1\'c r , the (b v 
hctn r e, T he O\l' ners 0 1 the ca hin, .l!:o in p; Ull 
I. )r th e \\'Cck-cnd . had fn und the floor CO\'-
c red , a s t he\' ;;a id , hI' a b \'er 0 1 th ese insec t s 
<>ne ha lt inc h dee p,' \\ ' it f, a piece of paper. 
they scoo ped S01l1 e in to a glass jar a nd 
hruught th e ja r do \\ 'n ne"t m o r ning, Th ey 
\I'e r e ter r i fie d 0 1 t he carpe t o f in sec ts and 
, at up in cha irs ;tll n ig ht for fea r o i hcill g 
cat e n ali\ 'e if the\' d a,..:d to li e dO\\'n o n 
he d s to s le e p, Th'e I\'inler\ s nn w b y deep 
.)] , th e gTo lll1l1 and the COl lelllho la 111u s l 
ha\'e 111 u;'c d up throu gh it and illl,;t(ied th e 
cab in , 
Th e im;ect s \I'e re spread ou t o n a large 
, hee l' o f p;'per and air-dr ied lI1lCler labo r-
;,lOry co nditi o n s, ,Vh e ll th o ro ug hl y dry. 
they Il 'e r e \\'e ig hed al](1 coullt ed, Th e\' \\'er ::: 
.'>6 c,r. in \'()IU111 e, and \\'e ighed 1-1,207 g r;1111 s , 
S ix sa lllpl es .'I f 1UO at a tiTll e \\"cre \\·ei g he c.l 
0 11 a ch"in balance and ;l\'era ged. ;llid a 
LOtal o f 1,26 1,369 Il'a s r e a ched fo r th e entire 
111;"'S , Th e in sects were kindl y id e ll t il'; ed fo r 
111(' hy \1 r, l.i o ll el , ,vade o f o ur l ' ni\'e rs it y 
(\1'110 \\To t e a :- Ia s te r' s thesi s o n the Cnll em-
bola of th e IOll'e r Fraser Vall ey), as "Hypo· 
RaJ/ m l''' p.rel/dam"'/" ( I-'o b om), famil\' f' odur-
ida c, a Ill/l t l led dark blu e s pec ie s e>:tend in g 
iro111 llriti , h Co lulllbi a to Califo rni a" , 
\ Vha t T ta ke to he t hi s ;; pec ies wa;; se nl 
in in quantit:, som e years ago in ea rl y 
;; prin g fro m a g ree nh o use nea r X el\' \\ 'est-
Illin <;te r a nd fro m Stan lev Park (;ree n -
I",u ;;es : in bo th place s th e in sect" we r e 
r e po rt ed to iOl'ln so thick a laver o n th e 
ilon r Illa t they f( Ullllll ed UJl th e nrd inary 
COrtI hroom s ;Ind Ilad to h e s lt o \'Clled o ut 
Il'ith a coal ;; ho\'e l. 
It is of in te rest to s pec ulate o n th e ca uses 
oi s uch vast IIlllllh ers of this in sect s ,"ld e n -
Iy appea rin g- from appa re ntly 11 00\'here all( [ 
a s to thei r filial dispos itio n.-G. J. Spewfl'. 
Unil'euily of B.-iii .. !' Col/lm bia . 
